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PREFACE

This IntcHa Raport was prepared for the Environmental Pro tact Ion
Agancy under EPA Contract No. 68-02-3938, Work Assignment 37. Tht work
assignment was directed by Mltchell 0. Erlckson. This report was prepared
by Gary Kalso and Or. Erlckson of Midwest Rasaarch Instltuta (MRI). Oavid C.
Cox of tha Washington Consulting Group, 1625 I Straat, N.W., Washington, O.C.
20006, contrlbutad to tha saapHng daslgn (Sactlon 5.0) and co«pos1t1ng strat-
aglas (Appendix) factions undar subcontract to Battalia Coluabus Laboratories,
Subcontract No. F4134(8149)435, EPA Contract No. 68*01-6721 with UM Oasfgn
and OevelopMnt Branch, Exposure Evaluation Division.

This raoort Is a ravlslon of a pravlous draft raport antUlad
"Flald Manual for VaHflcatlon of PCS Spill Cleanup" (Draft Interlay Raport
No. 3, Task 37, EPA PMa» Contract No. M-02-353J, Juno 27, 1905). Both
English and Mtrlc units ara usad In this docuaont, wharo approprlata. EPA
flald Inspoctors will snst cosaonly Masura tht sit* 1n English units; thara-
fora thoso units wara usad for tha si to a»asuraawnu In this roport.

Tha EPA Work Asslgnswnt Managors, Oanlal T. Hagqaa, Richard A. Lavy,
and John H. Sa)1th( as wall as Josaph J. Broon and Clndy Stroup of tha Offlcaof Toxic Substances, provided helpful guidance. Ma. Joan Westbrock and
Mr. Tad Harrlson of MI and Mr. David Phil 1 lop 1 and Mr. Robert Jackson of
EPA Region VZI assisted 1n the field validation of this sujnual.

MIDWEST RESEARCH INSTITUTE

aul C. Constat
Prograai Manager

Approv

John E. Going, Director
Chealcal Sciences Oopartaent

May 19M

11



TABLE OP CONTENTS

Pigt
1.0 Scope and Application. . . . . . . . . . . . . . . . . . . . i
2.0 Scuwwpy. . . . . . . . . . . . . . . . . . . . . . . . . . . 2

3.0 Saftty . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

4.0 Sailing EqulpMnt and Materials . . . . . . . . . . . . . . 4
4.1 Porsonnol EqulpMnt. . . . . . . . . . . . . . . . 4
4.2 Stapling EqulpMnt and Materials . . . . . . . . . 5
4.3 OocuMntatlon MatoHals. . . . . . . . . . . . . . 6
4.4 Trip Preparation . . . . . . . . . . . . . . . . . 6

5.0 Saaple Ooslgn. . . . . . . . . . . . . . . . . . . . . . . . 6

5.1 Stop 1: Olagrao) tho Cloanup Site. . . . . . . . . 7
5.2 Stop 2: Olagrw All Cloanup Surfaces In tho

SOM Piano . . . . . . . . . . . . . . . . . . . 9
5.3 Stop 3: Find the Center and Radius of tho

Sailing Circle. . . . . . . . . . . . . . . . . 9
5.4 Step 4: Determine tho Muster of Grid Saisplo

Points to Use. . . . . . . . . . . . . . . . . . 12
5.5 Step 5: Lay Out the SaopHng Points on the

01agra« Constructed In Step 2. . . . . . . . . . IS
5.6 Step 6: Lay Out the Sampling Locations on

tho Site . . . . . . . . . . . . . . . . . . . . 22
5.7 Step 7: Consideration of Special Cases. . . . . . 23
5.8 Example of Laying Out tho SoMlo Design. . . . . . 24

6.0 SaMle Collection, Handling, and Preservation. . . . . ... 28
1 Surface Soil Sealing. . . . . . . . . . . . . . . 30
Z Soil Core-SooplIng . . . . . . . . . . . . . . . . 31
J Motor Sampling . . . . . . . . . . . . . . . . . . 32
4 Surface Settling . . . . . . . . . . . . . . . . . 33
5 Vegetation Sampling. . . . . . . . . . . . . . . . 35
8 Coiposltlng Strategies . . . . . . . . . . . . . . 35

7.0 Quality Assurance. . . . . . . . . . . . . . . . . . . . . . 35
8.0 Quality Control. . . . . . . . . . . . . . . . . . . . . . . 36

8.1 Field Hanks . . . . . . . . . . . . . . . . . . . 37
8.2 Settling Without Contamination . . . . . . . . . . 37
8.3 SaMle Custody . . . . . . . . . . . . . . . . . . 38
8.4 OocuMntatlon of Field Settling. . . . . . . . . . 39

111



TABLE OF CONTENTS (Conclude)

9.0 Documentation and Rtcords. . . . . . . . . . . . . . . . . . 40
9.1 Equipment Preparation log Book . . . . . . . . . . 40
9.2 SaapU Codes . . . . . . . . . . . . . . . . . . . 40
9.3 Field Log Book . . . . . . . . . . . . . . . . . . 41
9.4 Sltt Description Foms . . . . . . . . . . . . . . 41
9.5 Cnaln-of-Custotfy Foms . . . . . . . . . . . . . . 42
9.6 Saople and Analysis Request For»t. . . . . . . . . 42
9.7 Fltld THp Report. . . . . . . . . . . . . . . . 43

10.0 Validation of the Manual . . . . . . . . . . . . . . . . . . 43
11.0 References . . . . . . . . . . . . . . . . . . . . . . . . . 45
Appendix - Strategies for Coe?os1t1ng Settles. . ........... A-l

1w



# TABLES

Rao.u1r«d Nmbar of Grid SoupUs Bas«d on th« Radius
of th« Sampling Circla. . . . . . . . . . . . . . . . . . 12

GooswtHc Paraattars of tna Hexagonal Grid Daslgns,
for Sampling Radius r . . . . . . . . . . . . . . . . . . 15

LIST OF FIGURES
No. Tltla Paga
1 Exaapla PCS spill slta dlagraa. . . . . . . . . . . . . . . 3
2 Exaopla spill claanup slta dlagraaaad In tha saaw plana . . 10
3 Locating tht cantar and sampling radius of tha txaapla

spill claanup slta.-r .................. 11
4 Mathod to find cantar and radius of the sampling clrcla . . 13
5 Locating tha cantar and sampling clrcla radius of

Irragularly snapad spill araas. . . . . . . . . . . . . . 14
6 Location of sampling points In a 7-po1nt grid . . . . . . . 16
7 Location of sampling points In a !9-po1nt grid. . . . . . . 17
8 Location of saapllng points In a 37-polnt grid. . . . . . . 18
9 Construction of saspllng grid on a slta dlagrasi . . . . . . 19
10 Sailing locations on tha axaapla PCS spill slta. . . . . . 21
11 Scalt dlagraa of PCS spin slta . . . . . . . . . . . . . . 25
12 Ottanilnlng cantar (C) and sailing radius (r) of

sampling clrcla . . . . . . . . . . . . . . . . . . . . . 26
13 Ofagraa of !9-po1nt grid supaHaposad on tna PCI spill

slta. . . . . . . . . . . . . . . . . . . . . . . . . . . 29



1.0 SCOPE AMD APPLICATION

The purposo of thlj nanual 1s to provide detailed, step-by-step
guldanca to EPA staff for using hoxagonal grid sampling at a PCS spill slta.
Emphasis is placad on sampling sitas which havo alrtady boon cleaned, although
tho sampling Mthods prosantad My also bo usod at PCS spill sitas which have
not boon cloanod. Guldanca Is givon for preparing tho sample dosign; collect-
ing, handling, and prosarving tho samples taken; oalntalning quality assurance
and quality control; and documenting and reporting the seedling procedures
usod. An optional strategy for compositing samples la given 1n the appendix.

This Is a companion document to the) report "Verification of PCS
Spill Cleanup by Saepllhg and Analysis" (EPA; 540/S-*S-02f, August IMS, Second
Printing). That report provides an overview of PCI spill cleanup activities
and guidelines for sampling and analysis Including: sampling designs, sam-
pllng techniques, analytical techniques, selection of appropriate analytical
Mthods, quality assurance. docuMntatlon and records, and reporting results.
The previous report provided the rationale and background for the techniques
selected and describes Mny options 1n greater detail.

This "howto" report concentrates on detailed guidance for fiald
saepllng personnel and does not attempt to provide background Information on
the techniques presented). This eanual addresses field sasjpllng only and does
not provide Information on laboratory procedures. Including sample analysis,
data reduction and laboratory data reporting. The types of field sampling
situations discussed] In Ibis manual are these) typically found when a PCB spill
results from a PCI article, Pd container, or PCJ equipment spill. Unusual
PCB spill situations, such as elongated spills on highways from a meving
vehicle, Targe spills In waterways, and large, catastrophic spills, are not
addresses).



2.0 SUMMARY

This Manual is divided Into tho following sactlons:

• Saftty
• Sampling Equipment and Matarlals
• Sample Ootlgn
• Sample Colloctlon, Handling, and Prasarvatlon
• Quality Assuranca
• Quality Control
• OocuMntatlon and Records
• Validation of tht Manual

Safety aspects of flald sailing Include waaHng proper protactlvt
equipment, practicing good hygiene, ualng safe work practices, and training
field Inspectors In safety procedures. Seeplfng aqulpeent and Mtarlals In-
clude personnel equipment, sampling equipment, and documentation materials.
Prior to making the field sampling trip, the CM Inspector should ensure that
all sampling equipment and materials are available, and that all sampling
containers and equipment have been properly precleaned.

The sample design 1s based on a hexagonal grid of 7, 19, or 37 sam-
ple points. A step-vise method describes now to construct a diagram of tht
*€• spill site en graph paper; determine the radius and center of the sam-
pling circle; determine which grid size to use; lay out the grid on the dia-
gram; and then lay out the sampling grid on the site.

After the sampling grid haa been laid out on the site, a sample
must be taken at each grid point. Methods to collect, handle, and preserve
different types of samples, Including surface soil samples, soil core samplas,
surface and subsurface water samples, wipe samples from nonporous hard sur-
faces, destructive samples from porous hard surfaces, and vegetation samplas,
are suggested. For aach type of sample to be taken, Mthods are recoeMndad
to prevent cross-contamination between samples.



Quality assuranca (QA) and quality control (QC) must be an integral
part of any sampling schtM. A quality assuranct plan mitt be developed Oy
appropriate EPA offices according to EPA guidelines and be submitted to the
rtglonal QA officer or other appropriate QA official for approval prior to
stapling PCS spill sites. Each EPA office must operate a formal QC program
and all QC Measures should be stipulated in the QA plan. Soae of the require-
ments of quality control are discussed In this report, including field blanks,
sampling without cross-contamination, sample custody, and documentation of
the field sampling activities.

All sampling activities should be thoroughly documented and reporttd
as a part of the verification process. Each EPA office 1s responsible for
preparing and maintaining complete records, Including an equipment preparation
log book, a field log book, site description forme, chairr of-custody form,
sample analysis request forms, and field trip reports.

Section 10.0 briefly describes a field study which wet conducted to
test and validate the sample design given in this manual. The study showed
that the sampling design is easy to follow and understood by those unfamiliar
with the manual prior to reading it, and that the grid sample points can bt
correctly laid out in a relatively short period of time.

The appendix gives strategies that may be used to composite the
samples taken at a PCS spill site when compositing Is deemed to be desirable.

3.0
M̂̂ M̂ M

A •€• spill site which has been cleaned up should have very low
levels ef KSt present. The EPA inspector(s) who sample the site to verify
that the site has been properly cleaned up should, however, take some pre-
cautions to minimize any exposure to Pds or other potential hazards at the
site.



In order to insure that the Inspectors understand and practice good
saftty procedures, a training and tdwc-don program should be tstabllshtd and
a htalth and saftty eanual provldtd by tht rtsponslblt EPA offlctr. Tht pro-
gra« should Inform Insptctors of tht potential hazards of txposurt to PCBs,
and tht proptr saftty proctdurts to follow whtn sampling PCB spill sltts.

4.0 SAMPLING EQUIPMENT AMD MATERIALS

Tht tqulpment and eeterlals required to sample a PCB spill siu
will vary with the types of staples to be taken. The general lists of equip-
ment and utarlals given below oust be adjusted for the specific requlrtmtnts
of tech spill. The lists Include personnel equipment, seep 11ng equipment and
eeterlals, and documentation eeterlals which should be taken to the spill sHt
by the EPA Inspector. These equipment and eeterlels must be assembled prior
to making the site visit, and all sampling containers end sampling equipment
must be precleened.

4.1 Personnel Equipment

The Inspector should take the following personnel equipment to tht
spill site:

• Disposable rubber gloves
• Plastic overshoes
• Sefety glasses
• Impervious paper-like covtrtlls
• Herdhet
• Sefety shoes
• First-aid kit
• Other sefety equipment specified by safety officer



4.2 Sailing Egu1ps*nt and HatoHals

Sfnco the typts of saaplts to bt Uktn at a spill sltt My vary from
site to site, the following stalling equl potent and Mtorlals should bo taken:

• Precleaned glass saaple Jars with Toflon-1Inod caps
• AlualnuB foil (solvtnt-rlnstd)
• Contalntr of reagent-grade solvtnt (fstoctant Is recoeaended)
• Box of 11 cm fllttr paper (t.g., Mhttaan 40 ashltss or Whataan

50 sawar tabs)
• Gauzt pads
• Stalnlass stool forcops
• Stalnloss stool templates (10 cm x 10 at sojuere)
• SUInloss stool trowols, Tof Ion scoops, or labtratory spatulas

(procloanod)
• Soil coring dtvlcts (such at King-tube saiplors or piston corors)
• HtflMr and cMsol
• Htlt saw and drill
• Pruning shoars
• Stalnloss stool bockots
• Olsposablo wiping cloths
• Plastic disposable bags
• Saaplo bags and stals
• Survty stakts
• 100 ft tapt atasurt
• let ehtttt ettiUlnlng let or let packs and stoirtd *1th padlocks

Ouet tapt
Subsurfact water sampling oqulpatnt (such as puaps, siphons,

glass saapHng Jars with attacfwents, ete.)
Container of distilled water
Stainless steel Mixing bowls and spoons



4.3 DocvBtnUtlon Materials

Tho following docuMntation Mtarlals should bt takon to tha fitld
site:

• Field log book
• Cht1n-of-custody forms
• Site dascr1pt1on fonts
• Staple analysis roquost fonts
• Staplt bottla labols
• CtMra with flla
• Yellow TSCA PCS »arks

•
*

•̂

4.4 Trip Preparation

Tho EPA field Inspector oust assemble all the noctssary equlpaont
and Mtarlals prior to Mking the field stapling trip. Special attention
should be given to assuring that all of the equipment and Mtarlals are «v«fl-
able, and that the staple containers and sampling equipment have been proptriy
precleaned. The equipment preparation should bo documented 1n a log book
(Section 9.1) prior to Mking the trip.

5.0 SAMPLE DESIGN

Tho eethodt to bo used for determining the staple point locations
at a PCS spill sito are given In this section, and are based upon a hexagonal
grid staple design which wet recoaaended In the report "Verification of PCS
Spill Cleeaup by Stapling and Analysis." Although tht grid design Involves
tore staples and • •tit complicated layout thin the usual grab stapling Mth-
ods, the grid design Is essential to obtaining t representative staple of the
sltt and grettly Increases the chance of detecting high levels of PCS contam-
ination when they exist. For exaaple. when 4% of the PCS spill site reMins
conttalnated at 50 ppa after cleanup, analysis of saaples froa a 37-po1nt



grid has a 9tt chance of detection of this contamination level, *nil« analysis
of six random grab samples from tht sit* has only a 3% chanct of detection
(Boomer ot al. 1985).

The hexagonal grid sampling design is to be laid out within a
ple circle centered on the spill site, aad extending just beyond its boun-
daries. Preparation of tht design requires the following steps:

Stoo 1; Diagram tho Cleanup Site
Steo 2: Diagram All Cleanup Surfaces In tho Same Piano
Stop 3: Find the Cantor and Radius of tho Sampling Circle
Steo 4; Determine the Number of Grid Sample Points to Use
Stem 5: Lay Out tho Sampling Points on tho Diagram Constructed in

Stop 2
Stoo •; Lay Out tnt Sampling Locations on tht Site
Stmo 7: Consider Special Casts and Use Judgment for Sample Points

Tht discussion which follows gives tht methods to bo used 1n accom-
plishing etch step of tht hexagonal grid sampling design, using a three-
dimensional spill surface as an example. Following this discussion, a simpit
example of laying out tht sample design on a rectangular two-dimensional sur-
face 1s given.

Draw a scale diagram of tho cleanup sltt on graph paper, including
vertical surfaces (walls, fences, etc.). noting Important dimensions and dif-
ferent types of surfaces (sod, cement, asphalt, etc.). Such a diagram may
sometimes be found In records of tho cleanup. If not, site measurements
should be taken. Great accuracy (e.g., using surveying Instruments) 1s not
necessary, however; tht ust of a tape measure and pacing should be adequate.
An example diagram Is shown 1n Figure 1 on a scale of 1 In. « 4 ft.



ScoUi

Ffgura 1. ExMpla PCS spHI sita



The site diagram should.delude as eany reference points «i ntcts-
sary to relocate the sp^1 «r« '" ̂ * 'uture, if necessary. For axampla,
a spill site in an open fiald should be located with respect to nearby struc-
tures such as roads, telephone poles, buildings, etc. The direction of north
should ba indicated on the diagram.

If available, a detailed drawing or a survey plot of the spill sita
should be obtained from the Indtvldual(s) that cleaned the site.

5.2 Step 2; Diagram All Cleanup Surfacas In the Same Plane

The purpose of this second diagram 1s to determine and show the
dimensions of the total cleanup area, Including vertical surfaces, so that
the required sample size cen be found. The diagram also facilitates the
determination of sampling locations on vertical surfaces. Constructing the
diagram 1s analogous to flattening a cardboard box. All vertical surfaces
are placed in the same plane as the adjoining horizontal surfaces. Figure Z,
also on a scale of 1 In. * 4 ft, shows the example spill cleanup site dia-
grammed in the seme plane. The actual site dimensions are shown in feet.

5.3 Step 3: Find the Center and Radius of the Sampling Circle

In practice, the contaminated area from a spill will be Irregular
in shape. In order to standardize sample design and layout In the field,
samples are collected within a circular area surrounding the contaminated
area. The sampling circle Is, approximately, the smallest circle contain*
ing all cleanup surfaces diagrammed in Step 2.

A recommended procedure for finding the center and radius of the
sampling circle Is Illustrated in Figure 3 and is described below:

1. Draw the longest dimension, L1( of the site diagram in Step 2.

2. Find the midpoint, P, of Lt.
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Flgurt 3. Locating tht ctflttr tnd sailing radius of tht
txMpIt spill cltanup sitt.
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3. Draw a sacond dimension, L2, through P parpandfcular to Lt.
LI txtands to tha boundaHas of tha $ita diagram.

4. Tha Midpoint, C, of L2 Is tha cantar of tha sampling circlo.

5. Tha dlstanca fro* C to tlthar and of tha longast dlMnslon, Lt,
Is tha sampling radlua. r.

Flgura 4 Illustratas tha application of this procadura to a siti
with an Irragular shapa, and Flgura 5 shows tha procadura for a vaHaty of
Irragularly shapad araas. Thasa flguraa show that tha cantar and radius
dataralnad ara ganarally raasonabla.

•

5.4 Stao 4; Oatamlna tha Muabar of Grid Saapla Points to Usa

Tha nuabar of grid saaplas to ba takan at a sl.ta dapands upon tha
radlua of tha saapllng clrcla, which Is dataralnad froa tlw tea It dlagraa
shown In Flgura 3. Tha nuabar of saaplas to ba takan at a spill slta should
Incraaaa aa tha radlua of tha saapla clrcla Incraaaaa. Tha raason for this
is that tha probability of datactlng ratldual PCI contamination at a givtn
slta Incraaaas aa tha nuabar of grid sas*>1aa Incraaaaa. Tabla 1 shows tha
raoulrad nuabar of grid saaplas for saapllng clrclas with a radlua of 4 ft or
lass (savan saaplaa); graatar than 4 ft to 11 ft (19 saaplas); and graatar
than 11 ft (37 saaplaa).

Tabla 1. Itaoulrad Nuabar of Grid Saaplaa Basad
on tha Radlua of tha Saapllng Clrcla

Saapllng radlua, r (ft) _____Nuabar of Saaplat

* 4 7

> 4 - 11 19

> 11 37

12



(a) Draw longott dimtmion, L],
on sito diagram.

(b) Find midpoint, P, of LI.

(e) Draw lino, L2, through P
porpondieuior to L|.

(d) Tho midpoint, C. of L2 is
eontor of tho sampling eire/o

(o) Jno dhtanco from C ro tho onsj of LI
ft rt» sampling rod It*, r.

Ffgurt 4. Mtthod to find ctnttr «nd radius of tht swplfnq clrctt.

13.



Flgurt S. Locating tht ctntar and sampling drclt radius of
Irrtgularly shapad spill artas.
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Tht rtdluf, r, for tho exaiple sito Is 3-1/4 in. in Figure 3. Thus,
tho actual slto sampling rtdlus is 13 ft (3-1/4 in. x 4 ft/in.) and tho nu«-
bor of grid samples required is 37.

Figures 6, 7, tnd 8 Illustrate tho hexagonal grid sampling design
for tho three saople sizes given In Table 1, for a soopllng radius of 4, 10,
and 20 ft, respectively.

5.5 Stop 5; Lav Out tho SasaUno Points on tho Oloorasi Constructed in
Stop 2

Tho gooMtHc properties of tho hexagonal designs can bo used in
•any ways to lay out tho sampling points. Perhaps tho sloplest way to pro-
ceed Is as follow*. Define s to bo tho distance between adjacent points and
u to be the distance between successive row* of the dotlgn. Tho distances
s and u are given 1n tome of tho sampling radius, r, In Table 2 below for
tho given nusfcor of saeples defined by tho radius rule-and listed In Table 1.

Table 2. Geometric Paraswters of tho Hexagonal Grid Designs,
for Sampling Radius r

Distance, s, between Distance, u, between
Nuober of saaplos adjacent sasjplo points successive rows

7

19

37

0.87r

0.4t>

O.JOr

0.75r

0.42r

0.26r

Tho rsrossioniJoil sjothod for laying out tho seeple points of the
hexagonal grid on tho scale dtagrao) 1s Illustrated In Figure 9 and 1s de-
scribed below.

1. Draw a dlOMtor of tho sampling circle on tho scale diagram.
Tho orientation of tho d1 outer (e.g., oast-wast) should bo chosen to aexioize
tho nuefter of saoplo points which fall within tho spill area, when practical.

15



a

Y o • a «c

o
x

Tho outor boundary of rfw contaminated aroo
Is oiiuBiid lo bo 4 foot from ttto eontor (C)
ofthoo^llilfo.

Flgurt 6. Location of siMplIno, points In
a 7-po1nt grid.
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Flgurt 7. Location of swpllng points 1n • 19-polnt grid.

17



Mr

16

12

8

4

Y 0

4

8

12

16

20

a a a a a

a a a a a a

a a , a *C -a a

a a a a a a

a a a a a

i—i—i—i—i
20 16 12 • 4 0 4 I 12 16 20

X
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Flgurt 8. Location of SMpUng points 1n a 37-polnt grid.
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(o) Center of eieonup area, C.

(b) Middle row of grid points
located distance, s, apart.

(c) Next two a/id rows perpendicular
f V distance, o, from middle row.

(d) Completed 19 sample point grid.

Flgurt 9. Construction of sMplIng arid on • site dUgrM

19



A transparent ovtrlay Hkt Figures 6, 7 and 8 (using tht appropriate scalt)
•ay b« helpful in dater»1ning tha oriantation of the dlaMtar.

2. Place tha cantar point of tha haxagonal daslgn at tha eantar (C)
of tha sampling circle. Lay out tha Diddle row of tha daslgn along tha diaei-
•tar with succasslva points a dlstanca, s, apart.

3. To lay out tha naxt row, find tha eidpoint batwaan tha last two
saaple points of tha aiddle row and save a dlstanca. u, parpandleular to tht
•Iddle row as shown In Flgura 9. This Is tha first saaple point of tha next
row. Now lay out tha rasMlnlng points at dlstanca s fro* aach othar. By
systasMtlcally following this plan, tha antlra daslgn can ba laid out.

Flgura 10 shows tha saaple point locations for tha 37 grid points
for tha example PCB spill slta dlagraaaed previously 1n Flguras 1, 2, and 3. .
On tha di«gra», r * 3-1/4 In. so frosi Tab la 2 tha grid spacing Is s « 0.30r »
1 In. and tha dlstanca batwaan tha rows Is u * 0.2fr » 7/8 In.

In Flgura 10, a horizontal dlaaatar Is drawn through C. Sampling
locations 1 through 7 art earkad 1 In. apart. To lay out tha naxt row of tha
daslgn, wa first find location I. Point 0 Is tha aldpoint batwaan locations
3 and 4. Than, as dascrlbad, location 8 Is a vartlcal dlstanca u * 7/8 In.
(3 ft 6 In. on tha slta) abova 0. Now locations 9 through 13 ara laid out
1 In. apart. In tha saswj way, location! 14 through 18 ara found. Continuing
so, tha antlra grid 1s sarkad on tha dlagraa.

All af tha saaple paints 1n Flgura 10 ara nuabared (1 to 37). Any
typa of mattering systea can ba usad, but tha points aust aach ba identifitd
so that tat location of tha saaples takan can ba 1dant1f1ad by rafaranca to
tha dlagraa points.

Nota that sailing locations 4, 7, 8, 13, 23, 34, 35, 38. and 37
ara out»Ida tha claanup araa. Of thasa, locations 4, 8, 23. 34, and 35 do
not correspond to a physical location—all ara In "thin air," so to spaak--
and saaplas cannot ba collected at thasa locations. Locations 38 and 37 «re
concrete seaples; locations 7 and 13 ara dirt sajsples (fros) Figure 2).
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Flgurt 10. Sailing locations on tht txa^lt PCS spill
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The orientation of the saej>1e circle diaswtar shown dots not ac-
tually maximize the number of points falling within the spill arta, sinct a
45° clockwise rotation would rtsult in only 8 points lying outside th« spill
area instead of the 9 points shown. However, a 45* orientation would make
the samplt points very difficult to locate on the actual site with little to
gain by the addition of one more sample point within the spill area.

5.6 Steo 6; Lay Out the Sailing Locations on the Site

To locate the sample points on the site, use the same procedure as
was used to construct the diagram of the sample points in Step 5, but use a
tape eeasure or pacing, as appropriate, to Measure distance. Since s * 1 in.
in the diagram (Figure 10), then s » 4 ft on the site. Similarly, u » 3 ft
6 in. on the site. It may be helpful to show the actual distances (In ft) on
the dlagree) before laying out the site sample points. For example, the seer-
pies on the wall are most easily found by Measuring the distance on the scaled
diagram frosj one end of the wall and the height above the driveway, and then
converting these measurements to find the actual location on the wall. Con-
sider point 32, for example. On Figure 10, it Is located approximately 3/4 in.
above the driveway and 5/8 In. froai the left edge of the wall. On the site,
then, this point 1s 3 ft above the driveway and 2-1/2 ft fro* the left tdge
of the well.

The PCS spill site should be considered contaminated until labora-
tory analyses of the samples taken verify the site Is clean. Therefore, cau-
tion should be exercised when ear king the sample points on the site to prevent
possible crots-contaavlnetlon. The Inspector should Mke minimum contact with
the spill surfaces. One method for accomplishing this would be to cover tht
surfaces with plastic.snooting.
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5.7 Stao 7; Consideration of Special Cases

5.7.1 Sample Points Outside the Soil) Cleanup Art a

Sup Its from points outsido tho spill area should generally be col-
lected, although taking thoso samples Is at tno dlserotlon of tho inspector.
Colloctlon of thoso samples permits tho EPA to chock tho contamination of
samples outsido tho spill aroa doslgnatod by tho party rosponslblo for tho
cleanup. This provides a mechanism for assessing whether the spill area was
underestlMtod by the cleanup crow.

In cases where the contaminated area Is very different frosi a cir-
cle (e.g., a very elongated ellipse) tho sampling circle oay be a poor ap-
proximation of tho contaminated aroa, and a moderate to largo percentage of
the sampling points may fall outsido tho contaminated area. If tho sampler
1s cortain that tho spill boundaries truly represent tho contaminated area
(I.e., there Is definitely no contamination outsido of this area), then It
1s permissible to disrogard thoso sampling points falling outsido the con-
taminated area. However, It Is still good practice to collect such samples
because the effort required to return to tho site and sample again (should
these samples be needed for any reason) Is much greater than the effort re-
quired while on site.

5.7.2 Saemlo Locations which Do

Tho grid cam aHo Indicate sample locations which do not physically
exist on the real site. These location* are In "thin air" so to speak and
cannot bo sampled. The number of samples to be collected Is adjusted down-
ward for these samples); replacement locations are not needed.

5.7.3

Tho Inspector's best judgment should be used to collect samples
where residual PCS contamination Is suspected. These samples would be
collected In addition to those from the sampling grid. Examples of extra
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stapling points Includa suspicious- stain* outsfda tha spill trat, creeks
crtvieai, or any trat whtra tha inspac:or suspacts intdaquttt claanup.

5.7.4 CMrl<"fl Sat 11 Araas

Tha grid saapla datign spacifiaa that savan saaplas should ba Uktn
in araat which nava a stapla eircla radlut of lasi than 4 ft. In casas whara
tha spill araa 1s vary saall, fawar than savan sanplas can ba ttkan «t tha
dlscratlon of tha ERA inspactor.

5.8 Exaaola of Laving Out tha Saapla Dasion

This saction suaaarizas tha stap-wlsa pracaduras raquirtd to datar-
•Ina tha locations of tha grid saapla points at a PCS spill sita. Tha axaaplt
usad is a siapla 8 x 10 ft racttngultr spill sita.

Staos 1 and 2; Naasura and Olaoraa tha FCi Soill Claanup Sita

Tha PCI spill claanup sita auat first ba aaasurad (usually with a
tapa aaasura). Than tha sita should ba drawn to seala on graph papar. In
this axaapla, tha sltt Is assuaad to ba an 8 x 10 ft racttnglt, as shown in
Figura'll. A scala of 1 in. » 2 ft is usad.

Ina tha Cantar and Htdlua af

Tha eanttr and radlua af tha stapling eircla Is datamlnad on a
saparata dlttjratJ tt follows, and Is Illuttrttad In Flgura 12:

L Draw tht sita diagraa to scala (satw at Flgura 11).

2. Draw a Una raprasantlng tha longtst dl tans ion, Llt of tha
sita dlagraa.

3. Find tha aidpoint, P, of Lt.
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4. Qrtw a second Hnt, La, perpandlcuUr to I,, through point P.
Line L2 •«** "tend to the boundaries of the *1U.

5. Find the Midpoint, C, of lint I.,. Point C is the center of the
stapling circle. (In this exuple, points P and C coincide,
but will not coincide for Mny other types of configurations.)

6. Measure the distance fro* point C to either end of Lt, which
1s the •«-f"«g r*^<"«« p- Tht distance, r, should be eeasurad
to the nearest 1/16 in.

7. Scale radius, r, up to actual site. In this exaaple, the
radius, r, Is 3*1/4 In. on a scale of 1 In. * 2 ft, or 6-1/2 ft
(3-1/4 In. x 2 ft/In.).

Step 4; Find the Muefcer of Grid Samples to be Used

The nuaber of samples to be taken In a hexagonal grid depends upon
the length of the sampling radius, as shown In Table 1 and repeated here.

Seeding Radius, r (ft) Muaber of Saaples
S 4 7

> 4 - 11 19
> U 37

Since the redlue In this example Is «-l/2 ft, the me*er of sampling
points would be 19.

Step) 8; Plot the Sailing Points on the Site Oiagree

TIM sailing points In a grid row are a distance, s, apart; and tht
grid rows are a distance, u, apart. The distances s end u are determined from
the following table.
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Distinct, $, Batwaan Oistanca, u, 8«tw««n
Nimfrar of Sam? las Adjacant Samp la Points Adjacant Rows

7 0.87 r 0.75 r
19 0.48 r 0.42 r
37 0.30 r 0.26 P

In this example, the distinct, s. batwaan th« points in a row is
1-9/16 in. [(0.48) x (3.25 in.)] on tha diagram, or about 3 ft 2 in.
[(1-9/16 in.) x (2 ft/in.)] on tha actual siU. Tha dlstanca, u, between
rows is 1-3/8 in. [(0.42) x (3.25 in.)] on tha diagram, or about 2 ft 9 in.
[(1-3/8 in.) x (2 ft/in.)] on tha actual sita.

Tha cantar point of tha grid lias on tha cantar, C, of tha sampling
circla. Construct tha haxagonal grid and supariaposa It ovar tha sita diagram
(construettd on a third piaca of graph papar), aa illustratad in Figura 13 for
this example. Tha middla row of tha grid (points 1 through 5) should ba
oriantad to maximiza tha nuatoar of sampla points which lia within tha bound-
arias of tha spill claanup sita.

It should ba notad that adjacant rows art staggarad, and that tnt
sampla points of ona row ara locatad Midway (horizontally) batwaan tha sample
points of tha othar row.

Stao 6; Nark tha Sampla Points on tha Sita

Starting at tha cantar, C, of tha spill claanup sita, mark tha mid-
dla row points a distant* of 3 ft 2 In. apart. Locata tha adjacant rows a
dlstanca (u) of 2 ft 9 In. frosi tha alddla row, and aark tha four saapla
points In aach af thaaa rows a dlstanca of 3 ft 2 In. apart. Complete tn«
sita sampling grid with tha othar two rows of saapla points.

6.0 SAMPLE COLLECTION. HAMOLING WO PRESENTATION

Aftar tha sampling grid has baan diagrammed on tha sita description
forms and laid out on tha sita, a sampla must ba takan at aach grid point.
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Until the staples have been analyzed, the entire area must be assumed to bt
contaminated with residual PC8s. Therefore, appropriate Measures «ust be
taken to protect workers and the general public, prevent cross-contamination
of staples, and prevent contamination of the surrounding area during stapling.
Detailed contamination prevention procedures should be given in the staff
training (Section 3.0 and 8.2).

PCS spill sites will vary widely 1n nature, and the types of media
to be sampled My Include soil, sod, water, herd surfaces, and vegetation.
This section presents some general methods that can be used to sample thtst
different media. These sample collection, handling and preservation tech-
niques are provided for Information; other techniques My also be used. Ad-
ditional sample collection guidance documents are also available (Mason 1982;
USEPA 1981).

6.1 Surface Soil Sampling

^ When surface soil (or sand) 1s to be sampled, the sample area should
be marked by a 10 cm x 10 cm (100 cm2) template. The soil should be scraptd
to a. depth of about 1 cm with a stainless steel trowel, scoop, or spatula to
yield about 100 g of soil. If more soil Is required, the area should be tx-
panded without Increasing the depth of soil obtained. The soil sample should
be placed In a precleaned glass bottle, the bottle capped, the sample bottlt
label filled out and attached, and a yellow TSCA PC8 Mrk affixed. The bottlt
should be sealed In a plastic sample bag and placed 1n an 1ce chest containing
1ce (to keep the sample at about 4*C). If samples are to be analyzed soon,
the cold storage requirements may be relaxed as long as sample Integrity is
maintained. The sample collection data should be entered In the field log
book and em tne chelirof-custody fora.

The template used to Mrk surface soil samples, the scoop or spttuit
used to take the sample, and the rubber gloves worn by the Inspector art tH
sources of cross-contamination between samples. Ideally, a different ttmpUtt,
scoop, and pair of rubber gloves should be used to take each sample. Tht
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template and scoop My than ba placad in a plastic bag to ba Uktn back to the
laboratory to ba claanad for tha ntxt fit Id sampling job. The rubbar glovts
should ba discarded into a plastic bag which will ba disposed of as PCS-
contaminated Mtarial if any samples txhiblt PCS contamination.

If a sufficient number of templates or scoops are not available to
use only one 1 tea par sample, then each of these equipment itasis oust be
thoroughly cleaned between samples. Tha template and scoop should be thor-
oughly rinsed with solvent and wiped with a disposable wiping cloth (which
should be discarded into the plastic bag Intended for disposal of PC8-
contaminated Mtarials).

6.2 Soil Core-Sampling

Whan core samples of sod or soil are needed, the samples My be taken
using a coring davica such as a piston corer or king-tuba sampler. Com sam-
ples should ba taken to a depth of about 5 cm. Tha soil cor* can be pushed
out Into a precleaned glass bottle and capped, or tha tuba containing the sam-
ple can be wrapped In solvent-rinsed aluminum foil, depending upon the type
of coring device used. Tha sample should ba properly labeled, a yellow TSCA
PCS Mrk affixed, and placad in an Ice chest (to keep tha sample about 4°C).
If samples are to be analyzed soon, the cold storage requirements My be re-
laxed as long as sample Integrity is Mintained. The sample collection data
should be entered In tha field log book and on tha cha1n-of-custody for*.

Cora samples of sail er sod should ba taken with Individual core
tubes for each sample). If this Is net possible, then the coring device should
be rinsed with solvent and wiped with a disposable wipe cloth to remove any
visible particles before taking another sample. After each sample, rubber
gloves and wipe) cloth should ba discarded Into a plastic bag Intended for dis-
posal of rXaVcontamlnatad Mtarial s.
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5.3 tttif Settling

PC8 spills on water nay rtsult in a surface file) (particularly whtn
tht PCBs art dissolved In hydrocarbon oils) or sink to tht bottoa (particu-
larly whtn th« PCBs art in askartl or othtr htavitr- then-water Mtrix). Whtn
a surface fila is susptcttd (or vlsiblt), tht wattr surf act should bt saapltd.
Otherwise, a weter saflplt should bt taken near tht bottosi of tht body of wattr.

6.3.1 Surf act Stapling

Surface water settles should bt colltcttd by lowering an optn, prt-
cltantd glass staple bottlt horizontally into tht) wattr at tht dtsignattd jam-
pit collection point. As wtttr btglns to run Into tht bottlt, slowly turn
tht bottlt upright, kttping tht lip just undtr the surface so that only surfact
wtttr 1s eontcttd. Lift tht bottlt out of tht wattr, wipt tht outside with
a disposable wiping cloth, and cap the bottle. Label the bottle, affix a
yellow TSCA PCI eark, and put the bottle in an ice cheat (to keep the saapla
at about 4*C). If settles are to be analyzed soon, the cold storage rtquirt-
aents My be relaxed as long as settle Integrity 1s Mlntalned. The saaplt
collection data should be entered in the field log book and on the chain-of-
custody fora. The wiping cloth and rubber gloves should bt discarded into a
plastic bag used for disposal of PCS-contasilnated Mttrials.

6.3.2 Subsurfact Stapling

Meter ntar the bottoa of the body of wattr should be settled by
lowering t staltd sampler bottle to the required depth, reswving the bottlt
top, allowing the bottle to fill, and rtswvlng the bottle frost the wattr.
Transftr tHe subsurface settle Into a precleened glass bottle and cap. wipt
the bottle with a disposable wiping cloth, fill out end label the settle bot-
tle, affix a yellow TSCA PCI Mrk, and put the settle bottle In an ice chest.
If settles art to be analyzed soon, the cold storage requirements My be rt-
laxtd as long as settle integrity is maintained. The settle collection data
should be entered into the field log book and on the chain- of -custody for*.
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The wiping cloth and rubbtr gloves should be discarded Into a plastic big
used for disposal of PCB-contaerinated Mterials.

To prevent cross-contaainetion of sanies, separate sampler bottle*
should be used to take the sanies. Alternatively, the sampler bottle can be
rinsed three tiaes with distilled weter, soivent-rinsed, and air-dried betwten
samples.

SontlMS the above approaches to water sasipHng are not feasible.
In these cases, other equipment such as siphons, puns, dippers, tubes, ttc.,
•ay be used to collect a water sanle and transfer ft to a precleaned glass
sanle bottle. The saapHng tysteo should be constructed of glass, stalnlass
steel, Teflon, or other Inert, lapervlous, and noncontaalnated eaterlals.
Water samples taken with siphons, dippers, tubes, puns, etc., My becoae
cross-contasilnated If the equlpewnt Is not cleaned between sanies. Equipment
cleaning My be achieved 1n MSt cases by flushing the equlpnnt with dis-
tilled water and solvent.

6.4 Surface Seep 11

Sanies of hard surfaces My be taken by two Mthods: (a) wipe
sampling and (b) destructive sen ling. Wipe sanies are taken of any saootn
surface which Is relatively nonporous (such as rain gutters, autonblles, and
alualnui siding), while destructive sanies are taken of hard porous surfaces
(such as concrete, brick, asphalt, and wood). Both wipe and destructive sam-
ples My be taken If It ts not known whether the surface 1s porous or not.

i.4.1 Woe Senll

A wipe sanle 1s taken by first applying a suitable solvent (such
as Isooctane) to a piece of 11 cm filter peper (e.g.. WhatMn 40 ashless or
Whatman 50 snar tabs) or gauze pad. The Ml stoned filter paper or gauze
pad Is then held with e pair of stainless steel forceps or rubber gloves and
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rubb«d thoroughly over • IQO-e*1 area (delineated by a template) of the $4*1-
pl« surfact to obtain the sample. Th« flUar or pad 1s placad In a precitantd
sample bottle, which is thin capped, labeled, afflxad with a yollow TSCA PCS
nark, and plactd 1n an lea ch«st (to kaap th« sample at about 4«C). If SM-
plts art to b« analyzed soon, the cold storage requirements My be relaxed
as long as sample Integrity Is Maintained. The sample collection data are
entered Into the field log book and on the chain-of-custody fom.

The template should be thoroughly rinsed with solvent and wiped
with a disposable wiping cloth. The rubber gloves worn when taking wipe sam-
ples and the wiping cloth should be discarded Into a plastic bag for disposal
of PCS-contasrinatad Materials.

6.4.2 Destructive Sampling

Wipe sampling Is not appropriate on SOM porous surfaces, such as
wood, asphalt, concrete, and brick, which will absorb the PCBs. In soew
cases, these surfaces can be stapled by taking a discrete sample such as a
piece of wood or paving brick. Otherwise, chisels, drills, hole saws, ttc..
can be used to remove sufficient sample for analysis. Samples less than 1 cm
deep should be taken and placed In a glass sample bottle or solvent-rinsed
aluminum foil. Each sample container should be labeled, affixed with a yellow
TSCA PCB mark, and placed In an Ice chest. If samples are to be analyzed soon,
the cold storage tojulrements may be relaxed as long as sample Integrity 1s
maintained. Samole collection data should be entered Into the field log book
and on the cha1n-of-custody form.

Equipment used to take samples of weed, asphalt, etc.. should be
cleaned vltll solvent and wiped between samples. Also, rubber gloves and wipe
cloths should be discarded Into a plastic disposal bag Intended for PC8-
contamlnatad materials.
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The tltMnts of a QAP (USEPA 1980) include:

Title page
Table of contents
Project description
Project organization and responsibility
QA objectives for measurement data In term of precision, accuracy,
completeness, representativeness, and comparability

Sampling procedures
Sample tracking and traceablllty
Calibration procedures and frequency
Analytical procedures

•

Data reduction, validation, and reporting
Internal quality control checks
Performance and system audits
Preventive malntanace
Specific routine procedures used to assess data precision,
accuracy, and completeness

Corrective action
Quality assurance reports to management

Each EPA Inspector who will sample Pd spill sites should understand
and conform with all elements of the QAP.

8.0 QUALITY COHTHOL

Each EPA office that samples PCS spill sites must operate a formal
quality control (QC) program. The minimum requirements of this program con-
sist of preparing field blanks for the laboratory; sampling without contam-
ination of samples; maintaining a rigid chaln-of-custody procedure for the
samples; and fully documenting the entire sampling program and maintaining
records of the documentation.
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The SMpUng equipment should be precleaned before the sitt visit
by rinsing with solvent and thoroughly wiping th« equipe»nt down. Cross*
contamination during sampling can bt avoided by using • separate sampler (such
as a scoop, spatula, corer, etc.) for tach sample, or cltanlng th« sample
tqulpMnt betwaan samp Us. Mothods that can bo used to clean tha aquipment
betwaen samples ara glvan In tha sample coll action, handling, and prasarvation
discussion (Sactlon 6.0).

8.3 Sample Custody

As part of the quality assuranca plan, the chaln-of-custody proto-
col «ust ba dascrlbad. A cha1n-of-custody provldas dafanslbla proof of tha
sample, and data Intagrlty. The lass rigorous sample tracaablllty docuMnta-
tlon aaroly provldas a racord of whan operations ware perforated, and by whoa.
Saaple tracaablllty 1s not acceptable for enforcement activities.

Cha1n-of-custody If required for analysts which stay result In legal
proceedings, and when the data exjst be subject to legal scrutiny. Chain-of-
custody provides conclusive written proof that samples are taken, transftrrtd,
prepared, and analyzed 1n an unbroken line as a Mans to Mlntaln sa«plt in-
tegrity. A saaple 1s In custody If:

- It Is in the possession of an author1xed Individual.

- It 1s In the field of vision of an authorized Individual.
*

- It 1s In a designated secure are*.

- It has bt*n placed 1n a locked container by an authorized
Individual.

A typical chaln-of-custody protocol contains tha following eleawnts:

1. Unlqua saaple Identification numbers.
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9.0 QQCUMEMTATIQM AMD RECORDS

Each EPA offlct 1s rtsponsiblt for preparing and Mlntalning com-
plete records of th« fltld sampling operations. A detailed docuMntatlon plan
should be prtpartd as a part of the QAP, and should be strictly followed. Tht
following written records should be Maintained for each field sampling opera-
tion:

EqulpMnt preparation log book
Sample codes
Field log book
Site description fonts
Cha1n-of-custody fonts
Sample analysis request fonts
Field trip report

9.1 Equipment Preparation Log took

A log book should be maintained which lists the sampling equipment
taken to each spill site. A detailed description of the cleaning and prepara-
tion procedures used for the) sample collection equipment (templates, scoops,
glass bottle, etc.) should be recorded.

9.2 Sample Codes

Eacn sample should bo assigned a unique sample code and labeled
accordingly when collected. The settle code should contain 1nfontat1on on
the site and ufclch sampling point the staple represents. This settle code
must bo usod to identify all saaple records.

Each saevle eust also be labeled with a yellow TSCA PCS oark as
described in 40 CFR 7S1.4S until 1t is determined to DO PCS free.
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PREFACE

This Interim Report was prepared for the Environmental Protection
Agency under EPA Contract No. 68-02-3938, work Assignment 37. The work
assignment was directed by Mitchell 0. Erickson. This report was prepared
by Gary Kelso and Or. Erickson of Midwest Research Institute (MRI). David C.
Cox of the Washington Consulting Group, 1625 I Street, N.W., Washington, O.C.
20006. contributed to the sampling design (Section 5.0) and compositing strat-
egies (Appendix) sections under subcontract to Battena Columbus Laboratories,
Subcontract No. F4138(8149)43S, EPA Contract No. 68-01-6721 with the Design
and Development Branch, Exposure Evaluation Division.

This report is a revision of a previous draft report entitled
"Field Manual for Verification of PCB Spill Cleanup" (Draft Interim Report
No. 3, Task 37, EPA Prime Contract No. 68-02-3938, June 27, 198S). Both
English and metric units are used In this document, where appropriate. EPA
field Inspectors will most commonly measure the site) In English units; there-
fore these units were used for the site measurements In this report.

The EPA Work Assignment Managers, Daniel T. Heggem, Richard A. Levy,
and John H. Smith, as well as Joseph J. Breen and Clndy Stroup of the Office
of Toxic Substances, provided helpful guidance. Ms- Joan Westbrock and
Mr. Ted Harrlson of MRI and Mr. David Phllllppl and Mr. Robert Jackson of
EPA Region VII assisted 1n the field validation of this manual.

MIDWEST RESEARCH INSTITUTE

aul C. Constant
Program Manager

Approv

John E. Going, Director
Chemical Sciences Department

May 1988
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photographs (prtfarably Polaroid-type photographs) of the $1U. Each form
and photograph should ba signtd and datad by tht EPA insptctor.

9.5 Chaln-of-Custody Poms

Chatn-of-custody forms should ba completed and accompany the samples.
These fonts should contain the following information:

• Project s1t«
• Sample 1dant1f1cat1on number
• Date and t1aa of sample collaction
• Location of sample slta
• Type of sample (soil, water, ttc.)
• Slgnaturt of saopla collector
• Signatures of thosa who relinquish and thos* who rtcalvo th«

saoplas, and data and t1a» that saa^laa changt possession
• Inclusive datas of possession

9.6 Saaole and Analysis Request POHH

A saople analysis request font should accompany the sa«ples de-
livered to the laboratory. The field Inspector should enter the following
Information on the fora):

• Project site
• Naaw of sample collector
• Sample Identification numbers
• Types of samples (soil, water, etc.)
• Location of sample site for each sample
• Analysis requested Canalyta (I.e., total PCfs), method, deslrtd

method detection limit, etc.]
• QC requirements (replicates, lab blanks, lab spikes, etc.)
• Special handling and storage requirements
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Four simulated spill sites having the following characteristics
were laid out:

• A rectangle (3 ft x 6 ft)
• A parallelogram (about 3 ft on a tide)
• A circla (about 12 ft diameter)
• A squart (6 ft on a $1do)

The first two sites rtpulrtd seven grid samp It points, and the othtr two rt-
qulrtd 19 grid sample points.

Each of th« four "Inspectors" laid out the grid sample points on
two of th« four »1Us after constructing the designs on graph paper. In all
casos the sample points were laid out corrtctly with Httlt or no difficulty
In 30 «1n or loss. Each Inspector commented thet there was Httla or no dif-
ficulty 1n performing tho oxarclsos.

As a final axarclso, a large Irregular simulated PCS spill sita
w«s constructed, and all attandoos participated In laying out tho 37 grid
sample points. Tho spill sito was doslgnod so that SOM sample points wtrt
locatad on tho floor and two adjacent walls to Mke tho axorclso rolativoly
difficult. Tho 37 grid saaplo points wor« laid out corrtctly with ralativa
taso In about 45 «1n. SOSM discussions wort roqulrod to doc1do how to trtat
sampling points which foil In tho overlap where the two walls Intersected.

It wes concluded fro* the exercise end discussions which followed
that: (1) the field •anual Is easy to follow and understood by people un-
fafllllar with the eenuel prior to reeding It; (2) the grid saaplt points art
never "perfectly* Uld out (with the setplo points precisely aligned) so that
SOM degree of randosjnais Is built Into the seep 1 a designs; (3) the tlee rt-
qulred to lay out the grid seep la points after the boundaries of the spill
site have been determined Is relatively short (less then 1 h); and (4) using
this manual, the grid seep la points can be correctly laid out by 1nexperianc«d
people.
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4. To the txtant possible, composite adjacent samples. If resi-
dual contamination is present, it is likely that high PCS levels w i l l bt
found in SOM sables taken closa togtthtr.

Btcaust of th« large nuabtr of situations that nay bt tncountartd
in prictica, it is not possibU to specify compositing strategics «ore pra-
cisely. The laboratory and field staff should exercise judgment in all casts.
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1.0 SCOPE AMD APPLICATION

Th« purposa of this aanual 1s to provide detailed, step-by-step
guldanca to EPA staff for using haxagonal grid sampling at a PCS spill slta.
Emphasis is placad on sampling sltas which hava already baan cleaned, although
tha stapling aethods prasantad My also ba usad at PCI spill sltas which hava
not baan claanad. Guldanca Is glvan for preparing tha sample daslgn; co)Tact-
Ing, handling, and prasarvlng tha samples taken; aalntalnlng quality assunnct
and quality control; and documenting and reporting the sampling procaduras
usad. An optional strategy for compositing samples Is given 1n the appendix.

This 1s a companion document to the report "Verification of PCB
Spill Cleanup by Sampling and Analysis" (EPA S60/5-M-OM, August IMS, Second
Printing). That report provides an overview of PCS spill cleanup activities
and guidelines for sampling and analysis Including: sampling designs, saar
pHng techniques, analytical technique*, selection of appropriate analytical
Mthods, quality assurance, documentation and records, and reporting results.
The previous report provided the rationale and background for the techniques
selected and describes aany options In greater detail.

This "how-to" report concentrates on detailed guidance for ffald
stapling personnel and does not attempt to provide background Information on
the techniques prasantad. This Manual addresses field sea*ling only and does
not provide Information on laboratory procedures. Including seep la analysis,
data reduction and laboratory data reporting. The typos ef field sampling
situations discussed Inlnls aonual are those typically found when a PCS spill
results frosi a PCS article, PCS container, or PCS equipment spill. Unusual
PCS spill situations, such as elongated spills on highways frost a oovlng
vehicle, largo spills In waterways, and largo, catastrophic spills, are not
addressed].
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